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Abstract. In many countries, there is a high number of 
teenage pregnancies, Sexually Transmitted Infections 
(STIs), and unsafe sexual behavior, so there is a need 
for adolescent health intervention programs to change 
behavior. The effectiveness of comprehensive interventions 
in various contexts to reduce teenage pregnancy, STIs, and 
related sexual risk behaviors is reviewed in this system‑
atic. This study aimed to identify risk sexual behavior, 
sexually transmitted infections, and adolescent pregnancy 
prevention interventions. Literature search strategy from 
January  2008 to December  2022 through electronic 
databases. Key words ‘teenage prenancy’ OR ‘teen preg‑
nancy’ OR ‘pregnancy adolescence’, AND ‘maternal 
education’, AND ‘randomised clinical trial’, AND ‘risk 
behavior’. Articles that were deemed worthy of following 
the PRISMA guidelines were 28 articles. Most studies 
looked at school‑based, individual, community, clinic, and 
family‑based care. Most studies were followed up after 
intervention at intervals from one month to seven years, and 
the majority of the population and sample were adolescents 
with ages ranging from 13 to 18 years. Implementation of 
research in urban, suburban, and rural areas. This program 
has proven successful in preventing pregnancy, contracep‑
tive use, STI and HIV, sexual behavior, dropping out of 
school, knowledge about pregnancy, sexuality, attitudes 
towards sexuality, intention to change risky sexual behavior, 
self‑efficacy, and increasing parent‑children. This article 
describes some basic trends in adolescent pregnancy preven‑
tion interventions in several countries that can be used as a 
reference for health programs. Unproven effectiveness can 

be implemented in conjunction with other interventions that 
have a high‑quality impact.

Introduction

High rates of teenage pregnancy, Sexually Transmitted 
Infections (STIs), and related risky sexual behavior are a 
problem in many countries, whether in industrialized, middle 
or low‑income countries (1,2). Nearly 40% of students who are 
sexually active did not use a condom during their most recent 
sexual encounter, and 24% of high school students in the United 
States reported having four or more partners (3). This behavior 
increases the risk of pregnancy and STIs, including HIV. 
Worldwide, approximately 16 million girls aged 15‑19 years 
and 2 million girls younger than 15 years give birth each 
year (4). In addition, 50% of women aged 20‑24 years in Asia 
and Africa are married at the age of 18 (5). Pregnancy rates 
are very high, leading to dropouts, so myths and prevailing 
societal norms contribute to teen pregnancy overall. This is a 
threat to mothers and newborns because adolescents are physi‑
cally immature and do not yet have reserves of nutrients that 
can cause anemia (6). 

Health intervention programs for adolescents have 
concluded that health education is effective that influ‑
encing behavior, although the evidence exists mostly from 
quasi‑experimental studies, observational rather than random‑
ized trials (7). This systematic review is a review of various 
interventions in various settings carried out in various coun‑
tries for the prevention of teenage pregnancy, STIs and related 
risky sexual behavior. for example, comprehensive sex educa‑
tion programs (8,9). school‑based prevention programs (10‑22), 
youth development programs in the community (23,24), or 
media‑based approaches  (25‑29). Each intervention has a 
slightly different approach, although the study design is the 
same, namely using different randomized trials with several 
existing review results, most of the reviews used quasi‑exper‑
imental and observational studies. This demands a rigorous 
review to more clearly explain the effects of these interven‑
tions so that policy makers and practitioners need practical 
guidance in identifying intervention programs that need to 
be considered in wider dissemination to reduce teenage preg‑
nancy, STIs, or sexual behavior.

Systematic review: risk sexual behavior, sexually transmitted 
infections, and adolescent pregnancy prevention interventions

ELVIERA GAMELIA1,  ANIES2,  BAGOES WIDJANARKO1  and  ZAHROH SHALUHIYAH1

1Faculty of Public Health, Universitas Diponegoro, Semarang; 2Faculty of Medicine, 
Universitas Diponegoro, Semarang, Indonesia

Received XXXXX;  Accepted XXXXX

DOI: 10.4081/jphia.2023.2672

Correspondence to: Elviera Gamelia, Faculty of Public Health, 
Diponegoro University, Semarang, Central Java, Indonesia
E‑mail: elviera.gamelia@unsoed.ac.id

Key words: teenage pregnancy, randomized trial, risk behavior, 
sexually transmitted infections, adolescent pregnancy prevention 
interventions, systematic review

REVIEW



GAMELIA et al:  systematic review2

Materials and methods

To methodology of this review followed the guidelines of 
the Preferred Reporting Items for Systematic Review and 
Meta‑Analyses (PRISMA). 

Eligibility criteria. Relevant studies, all describing programs 
to prevent teenage pregnancy, STIs and related risky sexual 
behavior. Criteria include:

  a. Using a randomized trial design
  b.  One of the outputs is considered relevant to the evaluated 

results, namely the intervention to prevent teenage preg‑
nancy, STIs and related risky sexual behavior.

  c.  The control group for the intervention was obtained from 
the non‑intervention group.

  d.  This article describes interventions in all low, middle, or 
high‑income countries.

  e.  Research that has been published in international journals 
indexed by Scopus in the period January 2008 to Decem‑
ber 2022.

  f. The sample in the study is teenagers.
  g. Articles in English.

Information sources. The search used data from electronic 
databases, namely Cochrane, Medline, Elsevier, science Direct, 
and ProQuest, and Pubmed, in the search period published in 
journals for 14 years from January 2008 to December 2022.

Search strategy. The strategy was developed using a combina‑
tion of vocabulary. The search strategy was developed using 
the keywords ‘teenage prenancy’ OR ‘teen pregnancy’ OR 
‘pregnancy adolescence’ AND ‘maternal education’ AND 
‘randomised clinical trial’ AND ‘risk behavior’.

Fig. 1. Explains that the study process is divided into several 
stages.

  a.  Judging from the title and abstract even though it is against 
the inclusion criteria.

  b. Duplicate articles were excluded from the study process.
  c.  Using full paper in detail to show those who meet the inclu‑

sion criteria.
  d.  Conduct a feasibility study with various data from inter‑

vention studies, grouped according to the decision‑making 
method derived from several articles.

  e.  After going through the process, there are 70 articles that 
are complete and assessed for feasibility, and 30 of them 
will be reviewed.

Data item. We extracted data on the first author, year of study, 
intervention location, population and sample, study method, 
program results findings and an assessment of the quality of 
the feasibility of the article. Some of these extracted data have 
been presented in tabular form in the ‘Results’ section.

Quality assessment. The assessment uses a modified version 
of the rating tool, which is used for the assessment, each 
having a high, medium, or low mean value according to the 
risk of bias of the study effect. The highest quality rating was 

provided for the randomized control trial design with no low 
sample size, no regrouping of samples in the intervention and 
control groups and no differences in timing or manner of 
data collection in the intervention or control groups. A cluster 
randomized trial should be conducted in at least two groups 
(schools, classrooms, districts, blocks and so on) grouped into 
either the intervention or control groups (30‑32).

Synthesis methods. The main findings of the studies were 
analyzed and summarized narratively. In addition, a synthesis 
was provided with the information presented in the text and 
table to summarize and explain the characteristics and results 
of the included studies.

Results

The results of the search and selection of articles in this study 
were carried out according to the Systematic Review stage 
which refers to the PRISMA (Preferred Reporting Items for 
Systematic Reviews and Meta‑analyses) method. The chart of 
the article search and selection process can be seen in Fig. 1. 
Quality assessment is also carried out by assessing the research 
results and biases from the literature reviewed in this study. 
Quality assessment in this study is to use Critical Appraisal 
Tools in the form of Critical Appraisal Skills Program (CASP) 
Checklists. The Critical Appraisal Skills Program (CASP) 
includes an assessment of the types of qualitative and quantita‑
tive data consisting of 10 questions with the following scoring 
system:

  1. High‑quality paper: >9.
  2. Moderate‑quality paper: score 8.5‑7.5.
  3. Low‑quality paper: score 7‑6.5.
  4. Exclude: score <6.

The scientific articles in this study have the quality with 
the categories of High‑quality paper and Moderate‑quality 
paper. The results of the identification of the article's feasibility 
assessment are attached in the Appendix (33).

Study characteristics. Identification was carried out on articles 
that totaled more than 12,774 original articles through an elec‑
tronic database search of 13,438 articles (Fig. 1). Excluded that 
were not appropriate after reading the titles and abstracts of 
12,774 articles and there were 663 article duplications, so that 
the articles that were assessed for eligibility were 70 articles 
with 28 articles meeting the inclusion criteria for review.

Included studies include impact for sexuality education 
programs defined in general terms as curriculum‑based 
programs that provide general information about teenage 
pregnancy, STI prevention, risky sexual behavior including 
the use of contraceptives. Other studies examine absti‑
nence‑based programs, clinic‑based programs that provide 
individualized services, youth development programs. 
Programs are mostly based in school  (11‑22,34), commu‑
nity (24), society (18,26‑28,35‑38), health care (34,39,40), and 
family (40‑42) or media‑based approach (26‑29). Among the 
programs in schools, implemented in elementary, secondary 
and tertiary schools. The study included samples of mixed sex 
(adolescent girls and boys) (11,15‑19,21,27,28,34‑36,38‑41,43), 
among the focus on single sex studies, namely males (12,24,26) 
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or only women (13,14,20,26,29,37,38,42), most focused on 
adolescent girls women than teenage boys. The implementa‑
tion of the intervention was found in urban areas (11‑13,15‑17, 
19‑22,24,26,27,34‑44), as well as in rural areas (14,18,25,28) 
All distribution of the study focused on adolescents, mostly 
13‑17 years of age, although the lowest age of adolescents who 
received the intervention was 10 years and the highest was 
19 years, and the study design used was a randomized trial 
(Randomized Controlled Trial, Randomized Clinical Trial, 
Cluster‑Randomized Trial, Cluster Randomized Feasibility 
Trial, Double‑Blind Cluster‑RCT, Double‑Blind Randomized 
Combined Prevention Trial, Multicentre Individual RCT, and 
Pragmatic Randomized Controlled Trial).

The sample size ranged from the lowest (n=107) to the 
largest (n=19,289). The outcomes in this study were behaviors: 
sexual activity  (11‑16,20,26,35‑38,42,43), and contracep‑
tive use (11,13‑16,24,35‑39,42,43), examining the impact on 
STI/HIV (11,13,15,20,35,36,38,43), knowledge and preventive 
behavior  (11,17‑19,21,22,24,26‑28,34,35,38‑40,43,44), and 
self‑efficacy (24,29,39). Most of the study outcomes involved 
follow‑up more than twice, the first follow‑up was immedi‑
ately after the intervention (26,39), 3 months (12,13,26,35,36), 
6 months  (11,13,29,35,39,42,43), 9  months  (24,41), 
12 months (17,24,37‑39), 18 months (44), 24 months (26,36,42), 
even 7 years (15) after the intervention ended.

Thirty studies included in the data extraction, the identifi‑
cation results indicated that there were program interventions 
with evidence of effectiveness in reducing teenage pregnancy, 
STIs, or sexually‑related risk behaviors, and there were inter‑
ventions identified that did not show a statistically significant 
positive impact. The details of the study can be seen in Table I.

Discussion

This systematic review provides a comprehensive, updated 
assessment of the program with evidence of effectiveness in 
reducing teenage pregnancy, the occurrence of sexually trans‑
mitted infections, and risky sexual behavior. These findings 
indicate that various forms of intervention can reduce the risk, 
both school‑based, clinic‑based, and community‑based inter‑
ventions through the support of various parties (13). Programs 
to prevent teenage pregnancy, STIs and risky sexual behavior 
that are effective are divided into basic curriculum, learning 
services, organizational development, parenting programs and 
whole community programs (7).

The effect of the intervention continued to show changes 
in 13 of the 17 variables studied which showed higher levels 
of healthy sexual behavior (11). This influence is supported 
by the diversity of the interventions provided. Thus, the 
diversity of interventions carried out on adolescents also 

Figure 1. Article search selection.
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strongly proves that the focus of the study covers a wide range 
of settings. Research has been carried out with programs 
ranging from curriculum‑based and individual sexuality 
education programs, to clinic‑based services, in settings 
ranging from schools to communities. This diversity is 
important because no single intervention that is successful 
in improving adolescent health must be comprehensive, 
there are variations in the various interventions imple‑
mented. It is appropriate that comprehensive Pre‑exposure 
Prophylaxis (PrEP) can improve prevention in MSM (36). 
In addition, diversity is important to meet the interests of 
the community, where there is no appropriate intervention 
model for varying populations, it must be adapted to the 
characteristics (school settings have different program 
needs with needs in the clinic and in the community). Youth 
interventions in rural areas will also be different from inter‑
ventions developed in urban areas. Similarly, youth in rural 
areas may respond differently to programs originally devel‑
oped in urban areas. For example, intervention participants 
reported improvements in family relationships as well as 
self‑efficacy for resisting unwanted sex (42). Each popula‑
tion and setting has distinctive characteristics it is essential 
to have a variety of programs available for implementation, 
requiring research outcomes that have a broad focus. The 
diversity of the target population is important to determine 
effective interventions for all adolescents (Latin, Hispanic, 
African, etc.) (12,19,26).

Compared with adolescents in the control group, adoles‑
cents in the Power Through Choices (PTC) intervention 
showed a significant increase in knowledge about anatomy 
and fertility (43). This shows that interventions from several 
programs show potentially significant effects in general, 
namely teenage pregnancy, STIs, and risky sexual behavior but 
show differences in several outcome measurement variables. 
Potential productive strategies have an impact on the success 
of interventions and improving adolescent health status 
(preventing teenage pregnancy, STIs, risky sexual behavior) 
can reduce public health problems, reduce all risk factors for 
adolescent health problems. The implementation of this can 
be seen from the medical record audit for girls recruited from 
clinical settings (n=322) documenting a 50% reduction in posi‑
tive pregnancy tests at 12 months (13).

The outcome of the intervention is observed within a 
certain period of time in accordance with the objectives of 
each program with an average observation of 3 months‑2 years. 
Long‑term research using questionnaires and observation 
instruments requires the use of accurate data, so it needs to 
be considered when analyzing data according to needs, both 
short‑term data and long‑term data (18). The use of i‑surveys 
to strengthen the evidence that interventions have short‑term 
(skills, attitudes, and intentions) and long‑term impacts are 
often better for measuring impacts on behavior or health 
outcomes, which take longer. Future research should more 
carefully consider the appropriate time for follow‑up surveys. 
Most current teen pregnancy and STI prevention programs are 
built on predictions of both the short‑term impact on sexual 
activity or contraceptive use and the long‑term impact on preg‑
nancy or STIs (12). However, there are studies that examine 
the impact on short‑term outcomes such as pregnancy and 
STIs. To allow broader testing of the impact of the program, 

researchers should consider a follow‑up schedule for example 
using three relatively short surveys (immediate post‑test and at 
6 and 12 months post intervention), researchers can administer 
two surveys, one short term (6 months postprogram). and long 
term (18‑24 months postprogram).

Quality control tools for research would be useful to avoid 
bias in the population: 1) Randomized designs should use 
objective results (accurate evidence), 2) Develop evaluation 
tools for randomized studies and systematic reviews taking 
into account the distinction between subjective and objective 
outcomes of assessments, 3) Program makers intervention 
should develop interventions that are supported by evidence 
from high‑quality randomized studies that show real and 
large effects should study the interventions and policies 
implemented to manage health problems, especially adoles‑
cent pregnancy prevention that have shown real effects, in 
addition to reviewing educational strategies used in groups 
social status with teenage pregnancy rates  (13,14). These 
findings strongly suggest that the use of randomized trials 
is a realistic expectation, the literature on teenage pregnancy 
and STI prevention, and the foundation on which future 
research should be built.

Strenghs and limitations. Search strategy adapted to the 
research question, a large number of articles related to the 
topic of the research question, limited access. The relevant 
literature spans the disciplines of medicine, public health, 
demography, psychology, economics, sociology, and other 
social sciences, where relevant search terms may vary. 
Manually reviewing titles and abstracts to determine whether 
studies meet inclusion criteria, it is possible to skip those 
articles where the intervention is not explicitly identified 
in the title or abstract. Limiting studies to English only 
excluding relevant studies written in other languages. Bias 
can be found in the types of outcomes reported, intentional 
or unintentional selective reporting due to the nature of the 
intervention and the desire to demonstrate a positive effect. 
Similar forces can affect the likelihood of publication in 
an indexed journal. The quality and completeness of the 
evidence is not accessed directly by contacting the author. 
The studies included in this review represent only a fraction 
of the total global effort to reduce pregnancy over the past 
fourteen years, and it is likely that programs of very good 
quality are not within the time limit of the search.

Conclusions

This article reviews the scope and quality of the existing 
literature on interventions to reduce adolescent pregnancy and 
risky sexual behavior. This article describes some basic trends 
in adolescent pregnancy prevention interventions in several 
countries that can be used as a reference for health programs. 
Adolescent pregnancy prevention interventions are directed 
primarily at programs that have evidence of effectiveness. 
Unproven effectiveness can be implemented in conjunction 
with other interventions that have a high‑quality impact.
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